
Abstract

A new. general formula that comtects the derivatives of the free energy along the selected,

generalized coordinates of the system with the instantaneous three acting on these coordinates is

derived. The instantaneous force is defined ,as the force acting on the coordinate of interest so that

when it is subtracted from the equations of motion the acceleration along this coordinate is zero.

The formula applies to simulations in which the selected coordinates are either unconstrained or

constrained to fixed vMues. [t is shown that in the latter case the formula reduces to the expression

previously derived by den Otter and Briels (Mol. Phys., 98, 773-781 2000). If simulations are

carried out without constraining the coordinates of interest, the formula leads to a new method

for calculating the free energy changes along these coordinates. This method is tested in two

examples -- rotation around the C-C bond of 1,2-dichloroethane immersed in water and transfer

of fluoromethane across the water-hexane interface. The calculated free energies are compared

with those obtained by two commonly used methods. One of them relies on determining the

probability density function of finding the system at different values of the selected coordinate and

the other requires calculating the average force at discrete locations along this coor.dinate in a series

of constrained simulations. The free energies calculated by these three methods are in excellent

agreement. The relative advantages of each method are' discussed.
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